We report two cases in which the characteristic patterns of standing waves were noted on computed tomography angiogram (CTA). Standing waves have often been reported in conventional arteriography; however, it is rarely ever documented in CTA.
Case 1: An 18-year-old male presented with sensorymotor deficits in the bilateral upper and lower extremities after a motor vehicle accident. A CTA of the head and neck showed a cervical vertebral fracture (C3-C4). The CTA also revealed a regular beaded contour of the bilateral internal carotid arteries consistent with standing waves (Panel A and B (arrows): coronal view and sagittal view of the bilateral internal carotid artery).
Case 2: A 35-year-old female with systemic lupus erythematosus and fibromyalgia was admitted with pleuritic chest pain, acute respiratory failure and a sudden drop in hemoglobin from 10 g/dL to 6.9 g/dL. CTA of the chest, abdomen, and pelvis displayed a regular beaded appearance of the superior mesenteric artery, again consistent with standing waves (Panel C (arrow): sagittal view of the abdominal aorta and superior mesenteric artery).
Discussion
Standing waves are benign radiological findings of unclear etiology. These were initially identified on angiograms and thought to be secondary to a vasospastic phenomenon considering the resolution with the administration of vasodilators. However, resolution has been noted on immediate repeat angiography without vasodilator administration, questioning if these are truly a vasospastic phenomenon. Retrograde flow within the artery due to oscillations and physiological changes in the artery due to the contrast load injection are other potential theories. 1,2 Norton et al. have reported standing waves on magnetic resonance imaging while Kroger et al. have shown an angiographic correlation of the standing waves on ultrasonography. 3, 4 These case reports, as well as our two cases, support the theory of standing waves being secondary to arterial flow-related physiologic changes and question the long-held belief that standing waves are specific to a conventional angiogram.
While fibromuscular dysplasia (FMD) is characterized by a 'string of beads' appearance on angiography, the smoothness and regularity of the beads in standing waves differentiate them from the irregular beads of FMD. 1 Standing waves are a benign finding and warrant no further evaluation. Radiologists and clinicians should distinguish this entity from FMD to avoid an erroneous diagnosis which may lead to additional unnecessary workup and patient anxiety.
